Objectives: To estimate the intakes of cereal and dairy products and their contribution to nutrient intakes in men and women from the Republic of Ireland with a view to formulating food-based dietary guidelines. Design: The North/South Ireland Food Consumption Survey established a database of habitual food and drink consumption using a 7-day food diary. From this database all cereal and dairy products from recipes and identifiable sources were identified and a new database was generated from which analysis of the role of cereal and dairy products in the diet was carried out. Results: Almost 100% of the population consumed cereal and dairy products over the course of the survey week. In general, men consumed significantly more cereal and dairy products than did women (P , 0.05). Cereal products made an important contribution to the mean daily intakes of energy (26%), protein (21%), fat (13%), carbohydrate (41%), fibre (45%), iron (43%) and folate (27%). Dairy products also contributed largely to the mean daily intakes of energy (11%), protein (14%), fat (17%), calcium (48%), phosphorus (24%) and vitamin A (27%). Analysis of nutrient intakes across tertiles of cereal and dairy consumption showed that high consumers of wholemeal bread, breakfast cereals, reduced-fat milk and yoghurt had lower fat and higher carbohydrate, fibre and micronutrient intakes than low consumers of these foods. Conclusions: Findings from the present study could be used to develop effective health strategies to implement changes in cereal and dairy consumption that could alter fat, fibre and micronutrient intakes in the diet.
Food-based dietary guidelines (FBDG) are guidelines derived from nutrient targets or dietary goals that are translated into 'food-based guidelines' in order to be adopted by the general population 1 . FBDG need to consider the total diet, be based on prevailing patterns of food and nutrient intake, be culturally acceptable, and recognise the prevailing social and economic conditions that affect food availability. They should also be flexible and suit different subgroups of the population if necessary.
The advent of the North/South Ireland Food Consumption Survey (NSIFCS) will facilitate the development of culturally specific, evidence-based FBDG that will shape public health nutrition in Ireland in the medium term. Whereas it is perfectly appropriate to prepare summary data of the primary findings of an all-Ireland dietary survey outside the peer review system (www.iuna.net), detailed analysis of such databases to inform governmental and non-governmental organisations about preferred evidence-based public health nutrition strategies should be subject to the peer review system. 2 show that increasing amounts of money are being spent on food in Ireland, and this holds true for cereal and dairy products. Preliminary analysis of the primary data of the NSIFCS shows that the food categories of cereal and dairy products together make important contributions to energy, macronutrient and micronutrient intakes in the Irish population 3 . Clearly these staples shape major elements of the Irish diet and merit a progressively more detailed analysis in the context of FBDG. Comparable studies in the UK 4 and Italy 5 reveal similar conclusions regarding their quantitative importance in the diet.
Figures from the Central Statistics Office
Published research from the NSIFCS has highlighted areas of public concern for the Irish population. This work has shown a need to reduce intake of dietary fat and increase intakes of carbohydrate to formulate FBDG in order to try and combat some of these public health nutrition problems.
The present study represents one of several such analyses of the NSIFCS database, which are scheduled to include analyses covering breakfast cereals 10 , meats 11 , fruits and vegetables 12 and meals outside the home 13 in addition to the present study of cereal-and dairy-based foods. This study sets out to provide a basic but systematic analysis of the role of cereal and dairy products in the Irish diet. It also aims to examine the quality of the diet in those who are high, medium and low consumers of cereal and dairy products, as well as examining the potential uses of this information for FBDG.
Methods
The NSIFCS was a cross-sectional study of food and nutrient intakes in a random representative sample of adults aged 18-64 years from Northern Ireland and the Republic of Ireland. A more detailed account of the sampling procedures and methodologies is provided elsewhere 14, 15 . In brief, a 7-day food diary was used to measure food intakes. Subjects recorded the amount of each item of food and drink consumed and details of recipes used were requested. The food diaries were analysed using WISP q (Weighed Intake Software Program; Tinuviel Software, Warrington, UK). WISP q uses McCance and Widdowson's food tables and published supplements to generate nutrient data 16 -25 . New food codes were generated for new products on the market and for recipes. Subsequently, a recipe database was generated so that analysis of recipes could be carried out. Additional information on health and lifestyle, physical activity and attitudes to food and health was collected using selfadministered questionnaires. Anthropometric measurements were also taken 26 . For this analysis, only data obtained for the Republic of Ireland were used (n ¼ 958).
The main nutrient database comprised approximately 160 000 rows of data that described every food and drink item consumed by each respondent for every meal for each of the seven recording days. For each item consumed, the day, time of consumption, meal number in the day, meal definition, weight of food/drink and a full nutrient breakdown for the amount consumed were recorded in the database. Each cereal and dairy product consumed by the respondents of the survey was identified. All cereal and dairy products from identifiable sources (e.g. when the respondent recorded eating rice) and from recipes (e.g. the cheese in an omelette) were used to form a new cereal and dairy database. Each food in the new database was categorised to form one of 16 food groups including total cereals and total dairy. A detailed description of the cereal and dairy food groups formed and the foods in each group can be found in the Appendix. Because of the large percentage consumers of milk, it was possible to create full-fat and reduced-fat milk groups. However, this was not feasible for the other dairy food groups because of the low percentage consumers of low-fat varieties in each dairy food group.
Data analysis was carried out using SPSS w version 10.0 (SPSS Inc., Chicago, IL, USA). Mean^standard deviation (SD) was calculated for mean daily intakes of cereal and dairy products, mean daily intakes of nutrients from cereal and dairy products (absolute amounts and nutrients per 10 MJ of energy) and the percentage contribution of cereal and dairy products to the mean daily intakes of nutrients. Analysis was done according to gender, age group (18 -35 years, 36 -50 years, 51-64 years), location, marital status, body mass index (BMI) and social class. Only variables that showed significant differences in previous analysis for this database were included here. The mean daily intakes of cereal and dairy products (g day 21 ) were categorised into tertiles (for consumers only), and mean^SD values of percentage energy from macronutrients and of micronutrient and fibre intakes (per 10 MJ of energy) were calculated for low, medium and high consumers of cereal and dairy products. Statistical differences between groups were assessed using parametric tests if the data were normally distributed. If the data were not normally distributed, they were transformed using the square-root or the natural-log (ln) transformation. If the transformed data produced a normal distribution, parametric tests were performed on the transformed data. However, if the transformed data did not give a normal distribution, nonparametric tests were carried out on the original data. For data that were normally distributed, independent t-tests were used to assess differences between gender and between location and marital status within each sex. Oneway analysis of variance was used to determine whether significant differences in mean values existed between age groups, BMI categories and social class within each sex. Where significant differences existed, homogeneity of variance was tested using Levene's test. Comparisons were made using the Scheffe post hoc comparisons test to identify which means differed when the values satisfied Levene's test. For values that did not comply with Levene's test, the Tamhane post hoc multiple comparisons test was used to identify the means that differed. For data that were not normally distributed, the Mann-Whitney test was used to determine significant differences between means. Values of P , 0.05 were taken as significantly different.
Results
Data on the intakes of cereal and dairy products, their contribution to macronutrient intakes, and fibre and micronutrient intakes from cereal and dairy products are presented in Tables 1-3 for consumers of the food group. In general, men consumed significantly more cereal and dairy products than women. Men consumed significantly more white bread than women (P , 0.01), and women 
Table 2
Percentage contribution of cereal and dairy products to mean daily macronutrient intakes in men and women from the Republic of Ireland
Males ( aged 18 -35 years consumed significantly more white bread than women aged 51 -64 years (P , 0.01). White bread made the greatest contribution of cereals to energy and macronutrients. Consumption of wholemeal bread increased with increasing age in both men and women. Wholemeal bread made a significantly lower contribution to the mean daily intakes of macronutrients for 18-35-year-old men than for 36-64-year-old men (P , 0.05), while it made a significantly higher contribution to macronutrient intakes in women aged 51 -64 years than in all younger age groups (P , 0.01). However, older men and women (51 -64 years) had significantly higher fibre and micronutrient intakes from wholemeal bread than younger men and women (P , 0.01). The greatest cereal contributors to the mean daily intake of fat were cakes, pastries & buns at 6% and biscuits at 4%. The percentage contribution of breakfast cereals to energy and macronutrients, and fibre and micronutrient intakes from breakfast cereals per 10 MJ, increased with increasing age in men and women, but these differences were not always significant. Full-fat milk was the highest dairy contributor to mean daily energy, macronutrient and micronutrient intakes. Younger men (18-35 years) consumed more reduced-fat milk than older men, whereas younger women consumed significantly less reduced-fat milk than older age groups (P , 0.05). Women aged 18 -35 years also had a significantly lower percentage contribution to mean daily intake of all macronutrients, and lower micronutrient intakes per 10 MJ from reduced-fat milk than older women (P , 0.05). Men aged 51 -64 years consumed significantly less cheese than men aged 18-35 years (P , 0.001) and, in general, cheese contributed less to the intakes of macroand micronutrients in older men (P , 0.05). The intakes of cereal and dairy products and their contribution to nutrient intakes were also analysed by sociodemographic variables, but no particular patterns were observed across different sociodemographic groups.
The intakes of a wide range of nutrients were analysed for low, medium and high consumers of selected cereal products, but are presented here only for protein, fat and carbohydrate (as a percentage of food energy) and dietary fibre, calcium, iron and folate per 10 MJ of energy (Table 4 ). In general, high consumers of cereal products (. 317 g for men, . 244 g for women) had higher intakes of energy, carbohydrate and dietary fibre than did low consumers, while their intakes of protein and fat were lower. The intake of calcium increased with increasing consumption of cereals; however, intakes of zinc, thiamin, folate and vitamin B 12 were highest in low consumers of cereal products. Although some of the differences were statistically significant, the actual difference between the highest and lowest tertile was not of nutritional significance (e.g. 11.1 mg vs. 10.3 mg of zinc for women). Because of the small differences, it is difficult to identify food patterns to explain this. Higher intakes of white (. 118 g for men, .80 g for women) and wholemeal (. 93 g for men, .66 g for women) bread were associated with higher energy intakes. High consumers of wholemeal bread had significantly lower fat intakes than low consumers (P , 0.05 for men, P , 0.01 for women). Intakes of dietary fibre were significantly lower in high consumers of white bread, but significantly higher in high consumers of wholemeal bread (P , 0.05). Intakes of micronutrients tended to decrease with increasing consumption of white bread, while increasing with greater consumption of wholemeal bread. In general, energy and fat intakes were higher while protein and micronutrient intakes were lower (P , 0.01) in high consumers of other breads (. 42 g for men . 36 g for women), biscuits (. 25 g for men, . 18 g for women) and cakes, pastries & buns (. 34 g for men, . 29 g for women), compared with low consumers. Intakes of fat (P , 0.01 for men, P , 0.001 for women) were lower while intakes of carbohydrate, dietary fibre (P , 0.01) and micronutrients were higher in high consumers of breakfast cereals (.55 g for men, . 45 g for women) compared with low consumers.
The intakes of a wide range of nutrients were analysed for low, medium and high consumers of selected dairy products, but are presented here only for protein, fat and carbohydrate (as a percentage of food energy) and dietary fibre, calcium, iron and folate per 10 MJ of energy (Table 5 ). High consumers of dairy products (. 380 g for men, . 310 g for women) had significantly higher energy (P , 0.05), calcium and riboflavin (P , 0.001) intakes than low consumers. Intakes of protein (P , 0.001 for men) and dietary fibre (P , 0.05) decreased with increasing dairy consumption. Food patterns were assessed, but could not identify any reasons for this. Intakes of other micronutrients were not consistent across tertiles. High consumers of full-fat milk (. 317 g for men, .195 g for women) had significantly higher intakes of energy (P , 0.001), fat (P , 0.01), calcium (P , 0.001) and riboflavin (P , 0.001 for men) than low consumers, while intakes of protein, fibre (P , 0.001) and other micronutrients decreased with increasing consumption (P , 0.001). For women, intakes of fat were significantly lower (P , 0.01) while intakes of most micronutrients were significantly higher in high consumers of reduced-fat milk (. 212 g). High consumers of cheese (.23 g for men, . 15 g for women) had significantly higher energy (P , 0.001), fat (P , 0.01), calcium (P , 0.001) and vitamin A (P , 0.01 for women) intakes and lower iron, potassium, thiamin and biotin (P , 0.05 for men) intakes than low consumers of cheese. High yoghurt consumers (. 64 g for men, .53 g for women) had significantly lower fat intakes (P , 0.01) and higher intakes of nearly all micronutrients analysed than low consumers of yoghurt (differences were not always significant). In general, energy and fat intakes were higher in high cream consumers (. 9 g for men and women) (P , 0.05) than in low cream consumers. Nutrient intakes across tertiles Table 4 Macronutrient (% energy from food), fibre and micronutrient intakes (g/mg/mg per 10 MJ of food energy) for tertiles of cereal consumption for men and women (18- and medium consumers; *, P , 0.01 between low and high consumers; **, P , 0.001 between low and high consumers; #, P , 0.01 betwen medium and high consumers; ##, P , 0.001 between medium and high consumers; NS, not significant (P $ 0.05).
Table 5
Macronutrient (% energy from food), fibre and micronutrient intakes (g/mg/mg per 10 MJ of food energy) for tertiles of dairy consumption for men and women (18- and medium consumers; *, P , 0.01 between low and high consumers; **, P , 0.001 between low and high consumers; #, P , 0.01 between medium and high consumers; ##, P , 0.001 between medium and high consumers; NS, not significant (P $ 0.05).
were not significantly different for men. However, females who were high consumers of cream had significantly lower intakes of potassium, thiamin and riboflavin (P , 0.05), phosphorus (P , 0.01) and calcium (P , 0.001) than low consumers. Differences across tertiles of ice cream consumption were not significant for men for intakes of any nutrient analysed. Among women, high consumers (. 22 g) of ice cream had significantly higher energy and lower protein, dietary fibre and zinc intakes than low consumers (P , 0.05).
Discussion
The current analysis of the NSIFCS takes the form of multiple peer-reviewed papers which, both on an individual level and collectively, will help form national strategies for public health nutrition and education. The present study is one of this series of research papers, with the others covering breakfast cereals 10 , meat and meat products 11 , fruits and vegetables 12 and the food services sector 13 . Taken together, cereal and dairy products account for more than one-third of all energy consumed, which represents a significant element of nutrient intake and is thus deserving of detailed analysis.
The majority of published papers in this field examine food intakes, nutrient intakes or the contribution of foods to nutrient intakes for the diet as a whole. Given that the focus of this paper is on only two food staples, the level of detail in the present paper is much greater than that of other studies. This paper therefore has the advantage of being able to present information on the intakes of cereal and dairy products, the contribution of these food groups to nutrient intakes, and nutrient intakes across tertiles of cereal and dairy consumption in one publication.
Comparisons between this and other peer-reviewed papers based on national dietary surveys are of limited value for a number of reasons. As with all published papers, differences in data collection methods make comparisons difficult. A 7-day record was used in this study whereas other regional or national nutrition surveys have used other data collection methods. For example, the Austrian 27 and Spanish 28 surveys used a 24-hour recall, the Australian study 29 used a food-frequency questionnaire, and the previous Irish study 30 and a study carried out in East Germany 31 used diet histories. Nutrition surveys are carried out on populations of different age groups, which again makes comparisons with the present adult population (18-64 years) difficult. For example, the Italian nutrition survey was carried out on individuals from the age of 1 year 5 whereas the national dietary survey in Belgium was carried out on adults aged 25-74 years 32 . Another factor to be taken into account is that results can be presented as means, medians, frequency, total or serving size, which again makes comparisons between studies very difficult 4,5,33 -36 . Survey duration is also a major source of variability in food consumption surveys when data are presented for consumers only 37 , and should be taken into account when making comparisons with other studies. Comparisons of recent nutrition studies (e.g. NSIFCS) with older, more dated studies (e.g. VERA (Verbundstudie Ernährungserhebung und Risikofaktorenanalytik) in West Germany in 1987/8 38 ) can be misleading, as dietary patterns may have changed within the country since the survey was carried out and should be noted when comparing different studies.
One of the major methodological differences between studies is that the classification of foods is different in every study, again making comparisons between studies arduous. For example, in the present study, dairy products included full-fat milk, reduced-fat milk, cheese, yoghurt, cream and ice cream. In the NDNS (National Diet and Nutrition Survey) in Britain, dairy products contained whole milk, semi-skimmed milk, skimmed milk, other milk, cream, cottage cheese, other cheese, fromage frais, yoghurt, ice cream and other dairy desserts 4 , whereas in a comparable study in Italy, dairy products included milk, yoghurt, cream and cheese 5 . Great difficulties arise therefore when comparing, for example, the intake of lower-fat milk in Ireland with intakes in Britain and Italy. A common food classification system is needed to make data between studies comparable. This could be achieved with the use of a food coding system such as Eurocode 2 in all nutrition surveys 39 . Another of the main methodological differences between this study and other published work is that results for consumers only are presented here, while the vast majority of other studies present the main results for the total population 5, 34, 36 . Intakes of a given food for the total population can contain a significant number of zero values that will lower the overall mean intake. For example, in Ireland, the intake of reduced-fat milk for the total population was 60 g but only 33% of the population consumed it. When the intake for consumers only was examined, the mean intake increased three-fold to 179 g. This illustrates the importance of having information for consumers of the food groups. This is particularly important for the development of FBDG, as strategies for increasing food intake can focus on (1) increasing the number of consumers, (2) increasing the frequency of intake among consumers or (3) increasing serving size among consumers 40 . Allowing for difficulties in making comparisons with other studies as mentioned above, some broad comparisons can be made. Intakes of cereal and dairy products in Ireland appear to have decreased since 1990. The INNS (Irish National Nutrition Survey) 30 reported higher intakes of nearly all cereal and dairy products than are reported here; however, different methodologies were used for food intake measurements in both studies. In general, quantities of cereal and dairy products consumed in Ireland were very similar to those consumed in Britain 4 . Notable differences were observed for the consumption of bread, in particular wholemeal bread where Irish people consumed 4-6 slices more per week. Men and women in Ireland also consumed 300-800 ml more full-fat milk per week than their British counterparts. British women appear to consume slightly more cheese and yoghurt than Irish women, but the maximum difference would be the equivalent of one portion per week. Comparisons of the percentage contribution of cereal and dairy products to macronutrient intake showed very little difference between the British study and the present study 41 . The present study also found that high consumers of wholemeal bread and breakfast cereals had lower fat and higher fibre and micronutrient intakes than did low consumers. High consumption of reduced-fat milk and yoghurt was also associated with lower fat and higher fibre and micronutrient intakes, particularly in women. However, a study in Spain found very little differences in nutrient intakes between low and high yoghurt consumers 42 . Previous analysis of the NSIFCS database has highlighted areas of public health concern for the Irish population. Fat intakes were above the recommendation, while carbohydrate and fibre intakes were below the recommended level in Irish men and women 6, 7 . Also, a substantial proportion of the population had folate, iron and calcium intakes which were below the average requirement 8, 9 . Results from this paper may potentially be used to help alleviate some of these concerns through the development FBDG. For example, recommendations calling for increased consumption of wholemeal bread could help reduce the percentage energy from fat (by increasing the percentage energy from carbohydrate), increase fibre, folate and iron intakes, and would appear to result in a diet with better nutrient quality. This analysis also shows that 76% of the population consumed wholemeal bread and their mean daily intake of wholemeal bread was 66.8 g (almost two servings). Thus the number of consumers of wholemeal bread could be increased slightly, or the number of servings or serving size could be increased to increase wholemeal bread consumption. The substitution of wholemeal bread for white bread could also be encouraged in an attempt to increase wholemeal bread consumption.
In conclusion, examination of the contribution of individual staple foods to the diet provides very detailed analysis that can be used for the development of health strategies. Future analysis on food and nutrient intakes should be carried out for consumers of the food groups only, as consumer-only information is essential for the development of effective FBDG.
